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AffiCRAFT EETSJTION BY IKFRA-RED TELESCOPE. 

i AT ABII1G-D0N R.A.F. STATIC': . NOVEMBER 5th AND 8th,  19«. 

Ifcrences j o#^ 
('■) A.R.L.   letter to S.R.I,  Dept. E.300, September 9th,  1940 
(   ) R.A.E. Note.      Inst/S.e05/A;.   ''•").   (lnst.447). 

) R.A.E.  NOt«.       Inst/S.605/iv.   '^3.   (last.461.     October 16th,  1940. ) 
; Notes of Meeting to discuss  '.    , Application of s M.I. Electron 

Telescope held in D.o.R's   *>on, Admiralty,  on Weduesday, 
October 23rd, 1940. 
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Int re luction. 

Consequent on the decision of the Cenferei ce held at S.R.B, 
Department  (Admiralty) on October 23rd,  1940,  a meeting was held at L.R.L. 
between representative« of R.A.B. end A.R.L. when it was decided t» carry 
out  controlled trials at Abingdon Aerodrome.      Dr.  MoGee ef E.M.I,  and 
Mr. E..W. Ghivers of A.D.E.E. were infwmed ef the proposed trial. 
Direct arrangementc were also made with Captain H"»pe  of A.A.  Command, 
Watford, to provide  a G-.L.   Set and rporaters. 

Equipment and scheme. 

Arrangements were made by R.A.E. to provide end fly a whitley 
Bst.ibor at night over the Aerodrome at a series sf heights.      It was 
hoped that-ether types ef aircraft mi,lit also be available but permission 
t» fly captured enemy craft at night «ras not ebtained.      R/T communication 
between ground and aircraft was arranged at Abingdon. 

At the observing p^sition en the ground were   set up fcur B.M.I. 
electron telescope:; each fitted with a different optical system as folLsws;- 
(A) Dallmeyer 6" focus Super Anasti.giiat lens F/1.9   aid l-^" eyepiece, Field 
abeut 10°;     (ß) 12" Mangln Mirror \ ith  small aluminised plane mirror set up 
in a   Jassegranian arrangement, Field ..bout 8°;     (C)  12" Mangin Mirror with 
"bent telescope" set  up in Newtonian arrangement, Field about 8°, and 
(D) 36" Front  alumi;:ised parabolic Mirror, Field 4°.       Observers were  detailed 
te ,'iwke simultaneous, observations •, ith  these  different  systems. 

The &.L.  Station was lecat. d about 50 yards frem the observing point 
and it supplied information as follrvs:-    bearing angles by Mags lip 
transmission,  elevation angles and range by telephone.       Observing systems 
B,   3, and D were provided with roughly .graduated circles but A was arranged 
te be held in the haul and trained in a direction roughly parallel to the 
•there. 

The procedure Of the trial was for each observer to record the   ■ 
instant when he detected the image of the plane in the electron telescope and 
to fellow it until recording the instant when he finally lost  it.     From 
information given hv the G.L.   set this was hoped te provide the maximum slant 
ran 368, 
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For the ineasureuont of exhaust manifold texqperature LA, >, 
provided a photographer' i nx\ »attrcmeter modiflad i'or the purpose and 
calibrated against un  'Inoonel' aurfaae.     Die  instrument aould be 
use« '■ down to 450 0 and '.»an oaaj tc I ir.dle during flight.    R.A.E. 
personnel offered to osu the  Instrument during testa. 

Aoaount ' > f Trif ill ■_. 

The purtj consisting ■).•. follows asbciiiibled at <<.bingdon on 
Saturday] Novoniber Pnd, a dato chcaan for absence of moonliyht:- 

Dr. E.G. Hill. i 
i'r.  O.A.  Luxford. ) 
Dr. E. Lee. 1 
Dr. A. Elliott. ) 
Mr. V7.R. Kerton. J 
fir,  L.E. Mayes. ) 

A.R.L. 

Squadron Ldr.A.N. Oombe.) 
Mr. A.A. Hall.     . ) R.A.E. 
Dr. S.L. Piokard. ) 

I.'r. E.V.:. Ohivers. A.D.E.E. 

Dr. MoGee. Mcjssrs. E.M.I. 

Squadron Ldr. Hannafin. Abingdon R.A.F. Station. 

2nd Lieut, p. Blair. A.A.  Command. , R.A.F.  Stat-J 

The equipment was sr.t up the  same evening but the weather 
beoame too bad to carry cut the proposed trial.       This unsuitable 
weather persisted until Tuesday, November 5th, when it was possible tc 
arrange a low flying trial.      As a result of this experience it was 
decided to reduce the numb r of observing systems and to make certain 
modifications  in the electrical supplier.;    a further trial was carried 
out on November 8th.      During these trials it was orly possible to obtain 
a Whitley Bomber as no other types were available. 

Nov.   5th,  1940. 

The weather was overcast with clouds at 1500 - 2000 feet. 
Sixteen runs were made by the Whitley all at 1500 feet but the pilot 
reported the plane in cloud at times even at this height.  In addition 
two observations were recorded'on unidentified aircraft (suspected 
enemy) which flev; in the vicinity and on a course which presented a 
broadside view only.  They were located and their ranges given by the 
G.L. set. During the flights R.A.E. officers flew and measured the 
exhaust temperatures. 

Trouble WAS experienced with the electrical supply to the D.Ii.I, 
telescopes due t"> the prevalence of excessive moisture and the breakdown 
ef one of the power packs and «therefore, it was found possible to use 
only two Of the four systems on this occasion, namely [li)  and (.b).  The 
results arc set out bclc./:- 

Run/ 
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so that ,-hen Jfi~ tarL" ^£S? £" ^ ^ *M reCeived late 

lost due to t«3£»«ai5HStE" "?£ I,lthlp- ranse md at times « was 
information 3 i '^- :,1t'11 *h?^ovised. apparatus.      As  the 
observations v'4Vw''        ' L?rrt .;;1Gal "«iting range nf the  system those 

A hyphen TEJE£ iSLS^fSSS?" ^-nhia rpect ***liot recorded- '  lnai°ates a definite failure to  Bee the target. 

gave no *^*^tJS^£*££ *« Rg- (L)   (»• Mirrer ) 
its smaller fiald nf^S „ r**8? ™ °«feet its wei^it wid bulk.      Ms3 

much leas in bearh^f     'it "        k      r 1^2*2 i" olcvation " but 

befor,   the no-ttn" ™     V thcrefor'-  Voided to eliadnat« System (D) 

conditicn: ™ *vi ** toa^iSlfS ^^"T £°*^ ^ the d4 
power paok sivin, ^ iiElagS* * "" i°*aWi8^ifl« of * 

Nov.  8th, 184/1. 

The moon was now  two days naSt  fir-t     »«*,* •*  w 
ment of the trtals the  sky wae JSJ Klar    l' t ■* £ h   •■ .       1 ^ ="Mcncc- 
oloudy hut the cloud, v;ure  above tL «1« ' ,   t*\  it V        B11

**^ 
made.      ^ratter  filter' o 87 T    II A?    ^4 th'J  **■*  feW ^ were 

moonlight' background       TV       't £cd„«"""^ to supt^reaa the 

xusuitSi      it was not, nrwtwnvi« ■'-•   *»J    a JI ^ 
trial but it is «SaMattir        15    «,   r. ron for thia «urinr the 
surface and it Kilo iSSy tnlt S K'*™? *** f?^0d °°  »* 
in which a mounting fed £^        ^ J^U^rS?"^ 
image.      The trial,  therofo-m        A Z-* /       a-rxousxj   Oiatorting the 
systems (A) and (3 .     '       ^ w'"r'jf  *° ^^«^  Si' t!-'- pcrfor^aoe of 
those on (B) by i\r.  ;.!crton.        
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Run     [foißht (M 8y#ten (i 
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It will Vie :.;een thut th« t./o . ;y t-,.- is give ver^ r.-vnilsr ::■.■; ■■:::■...     .>:•■ 
It seems that gsod •pti'.s&l definition is <■■.''  jrea'te:>.  iraportei»'.»« th :.n haa hcva 
expected is a^ataa ^B; [70'«8-sa«eo Rr»#ut ten tines «lie light ijreap cf ;:../■..'■■;., .• (^ 
Dr. MotJea v.£.u> however» Mai:;;; his best tubä with hia Ion;" '•ri,'i acne ull^./fiios 
iihouli. bo made for this. 

Measurement sf Snt^jjie Sxhaust temperatures. 

The BB&8uremer>ts were raadc during the runs by observation from the 
csckpit usin^ the Optical pyrometer specially calibrated for the temperature 
ran,o;e    450°-600°'J.       Observations were ;nau<s on the central lobe unless 
otherwise stated.    The results mey be taken as having a prebable error of 
+5°C. 
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The ranges i while SBOOUr'    ingj are not gre t erou'-'i to an our a 
dotation  at all /lying heights bui   they arc of the right  ar "ier and 
ma,  possibly be eorne-./hat  improved  by optical means.     It  J9 not known 
whether greater sensitivity is achievable by modificatior ■ of the 
electron telescope but  it  is not uonaidered likely that 'he extreme 
limit has been reached. 

It is not known whether & eny aircraft enginea  attain similar 
temperatures but  the observations mode »n two unidentified aircraft on 
Neveraber 5th and previous observa-: icus reported by R...E,   (Dept. Note 
Irir;t.451)   afford evidence that thu er-Jiaust temperatures  sire not very 
different. 

If the apparatus is to be used in conjunction   '.'ith G.L.   sets 
a field cf view of about 10° is desirable to cover the rrcbable errors 
ill elevation given by the G.L. 

Proposed future action. 

It  is considered that t! is  should be twofold und simultaneous. 
The »ptical system should bo improve I to give high definition as well as 
large light grasp and observation:-: should be carried oui-. at  a suitable 
G.L.  Station on enemy aircraft using the equipment at pre&ant available. 

15/11/40. 

A.K.Lt 
T'XJINGTON. 
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